Introduction
The purpose of this report is to make available the results of chemical analyses of samples from the Proterozoic Cahill Formation, Pine Creek Geosyncline, Northern Territory, Australia. In the Alligator Rivers region, the Cahill Formation hosts large, high-grade uranium and uranium-gold deposits that the U.S. Geological Survey began studying in 1980 as part of the National Uranium Resource Evaluation (NURE) program. Our investigations were intended to provide descriptions of two of these important deposits, Ranger and Jabiluka, and to generate deposit models that could be used as aids to exploration in the United States.
As part of our studies, we submitted approximately 700 rock samples from the Jabiluka and Ranger orebodies to U.S. Department of Energy (DOE) laboratories for trace element analyses. Subsequently, we resubmitted a subset of these samples to U.S. Geological Survey laboratories to verify the results of the original analyses and to obtain data on the rare-earth element (REE) abundances at Jabiluka and Ranger. We also submitted 10 samples from the Cahill Formation that were collected distant from known orebodies and were apparently unaffected by uranium mineralization. These 10 samples were analyzed to obtain background values for the elements of interest. This report tabulates the results, including REE data, for the samples of unmineralized Cahill Formation (Tables 1 and 2 ) and also lists analytical results for the samples from Ranger and Jabiluka analyzed by the Geological Survey (Tables 3 and 4) . Nash and Frishman (1982) and Nutt and Grauch (1983) and the references contained therein provide geologic descriptions of the Ranger and Jabiluka orebodies. Nash and Frishman (1983) tabulate the first series of chemical analyses performed on the samples from Ranger (those run at the DOE labs) and provide some geochemical interpretations. Ewers (1982) and Ewers and Higgins (1985) present additional data and interpretations for an extensive suite of samples collected from holes drilled throughout the Pine Creek Geosyncline.
Sampling and Sample Descriptions
All samples from the Ranger and Jabiluka orebodies are from diamond drill core; they were collected by the authors and our partner in these studies, J. T. Nash. Sampling methodology and sample preparation methods are described by Nash and Frishman (1983) . Samples from both Ranger and Jabiluka are identified by drillhole number and downhole depth in meters. Sample locations for the Ranger suite are listed in Nash and Frishman (1983) and drillhole locations are shown in Figure 2 of Nash and Frishman (1983) with the exception of the Ranger PMF-1 drillhole and the drillhole from Ranger 19. Drillhole PMF-1 is shown in Figure 2 of Nash and Frishman (1982) , and the Ranger 19 drillhole is shown by Needham (1982b Needham ( , 1984 . The Jabiluka samples can be located on the cross sections shown by Nutt and Grauch (1983) .
Samples of unmineralized Cahill Formation collected at localities remote from known orebodies were kindly provided by Stuart Needham of the Australian Bureau of Mineral Resources (BMR). Universal Transverse Mercator (UTM) grid references for the location of these drillholes are listed in the data tables; drillhole locations or the locations of stratigraphic drilling traverses are also shown by Needham (1984) .
Analytical Techniques
All samples were analyzed by X-ray fluorescence spectroscopy (XRF), instrumental neutron activation analysis (INAA), and neutron activationdelayed neutron counting for uranium and thorium (DN) . XRF analyses were performed on a Philips PW1600 wave length dispersive simultaneous X-ray spectrometer; analytical procedures are described by Taggart and others (1981) . Loss on ignition (LOI) is determined from the weight loss of the 0.800 gram aliquot of powdered material used for the XRF fusion disc when it is fired in a muffle furnace at 925° C for 45 minutes. INAA procedures are modifications of those described by Gordon and others (1968) and are briefly described by McKown (in Frishman, 1984) . The delayed neutron technique is described by Millard (1976) . Many samples were also analyzed for fluorine (using a specific ion electrode) by a method similar to that described by Hopkins, 1977, for ferrous iron (by titration, Peck 1964), and for sulfur and carbon (by LECO sulfur and carbon determinators, respectively; see Kirschenbaum, 1983 and Tillman, 1977) .
The 10 samples from unmineralized portions of the Cahill Formation were also analyzed by emission spectrography for chalcophile elements plus phosphorus and gold using an emulsion specifically designed for use in the shortwavelength region (SWR) and by inductively coupled plasma spectroscopy (ICP). ICP analyses were done using a modified Jarrel-Ash 1160 direct reading spectrograph with an argon source. Taggart and others (1981) describe the analytical procedure and Crock and Lichte (1982) describe the in-house modifications made to the ICP hardware. SWR analyses were performed on a 3.4 m Ebert spectrograph in a manner similar to that described by Heropoulos and others (1984) . Tables   Samples of unmineralized Cahill Formation (Tables 1 and 2 ) are simply listed in geographic order from south to north. Samples from Ranger are divided into groups by orebody (No.1 orebody, No.3 orebody, etc.) and each orebody is subdivided by stratigraphy, uppermost unit first, lowermost last. Within each stratigraphic subdivision, samples are listed by drillhole number in the same order as the drillholes were listed by Nash and Frishman (1983) . Jabiluka samples are also sorted by orebody and stratigraphic unit, but within each stratigraphic unit the samples are listed geographically from west to east.
Organization of Data
Use of trade names is for descriptive purposes only and does not constitute endorsement by the U.S. Geological Survey. Eight of the samples are listed by drillhole number and depth in feet and inches. These samples are apparently equivalent to some of the samples analyzed by Ewers (1982) . The other two are identified by a field number (SN1 B) and by an Australian Bureau of Mineral Resources analysis number (73121384). Note: Neutron induced fission of uranium results in direct spectral interferences for the INAA measurement of La, Sm, Nd, Ce, and Zr. A numerical correction is applied to nullify these interferences, but for samples containing very high abundances of uranium, the correction required is so large that the accuracy of the final result is greatly decreased. McKown (Appendix II in Frishman, 1984) provides a slightly more complete discussion of these analytical difficulties. 
